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ABSTRACT
Background: Good quality measures of Japanese adults’ sedentary behaviors are needed to accurately assess correlates of
speciﬁc sedentary behaviors. The present study assessed criterion validity of total sedentary behavior and test-retest reliability of
six domain-speciﬁc sedentary behaviors.
Methods: We administered a questionnaire, based on previous studies, that measured domain-speciﬁc sedentary behaviors. To
examine validity, agreement between self-reported time spent in sedentary behaviors from the questionnaire and objectively-
measured sedentary time using accelerometers was compared among 392 adults (aged 40–64 years) in two Japanese cities. For
reliability, a 2-week interval test-retest was administered to a convenience sample of 34 participants.
Results: The correlation between total self-reported and objectively measured sedentary time was signiﬁcant (all P < 0.001) and
fair-to-good for workdays (ρ = 0.57) and whole week (ρ = 0.49), but was low for non-workdays (ρ = 0.23). The diﬀerence
between the two measures was signiﬁcant for whole week (z = −2.25, P = 0.03) and non-workdays (z = −5.50, P < 0.001), but
was not signiﬁcant for workdays (z = −0.60, P = 0.55). There was a signiﬁcant positive association between the diﬀerence in
the two measures and the average of these two measures (workdays: r = 0.53; non-workdays: r = 0.45; and whole week:
r = 0.54, all P < 0.001). There was fair-to-good test-retest reliability of total sedentary time for each domain (workdays:
interclass correlation coeﬃcient [ICC] = 0.77, non-workdays: ICC = 0.53, and whole week: ICC = 0.7; all P < 0.01).
Conclusions: The scale of domain-speciﬁc sedentary behaviors is reliable for estimating where and for what purpose Japanese
adults spend their sedentary time, and total sedentary time is valid for workdays and the whole week.
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INTRODUCTION
Recent studies have reported that time spent in sedentary
behaviors, such as leisure-time sitting and sitting at work, is
associated with an increased risk of type 2 diabetes and
cardiovascular disease,1 after controlling for physical activity
levels.2 However, a large proportion of the population in
developed countries spend the majority of their waking hours
sedentary.3 A previous descriptive epidemiological study of
participants aged 18–65 years from 20 countries reported that the
median sitting time was 300min=day.4 Thus, reducing sedentary
time, in addition to increasing physical activity, is an important
strategy to enhance population health.
In order to conduct high-quality epidemiological and
behavioral studies and to monitor population prevalence and
variations, it is important to identify sedentary time accurately.
Recently, studies have been increasingly using device-based
measures, such as accelerometry, to assess sedentary time.
However, such objective measures do not provide domain-
speciﬁc information about the setting (where) and purpose (what)
of the behavior. The fact is that sedentary behavior occurs in a
variety of contexts. Identifying the characteristics of domain-
speciﬁc sedentary behavior may help when designing more
eﬀective intervention strategies for reducing sedentary time and
help to identify the domains on which it will be most important
to focus. Moreover, it is not always feasible to collect objec-
tive measures in large-scale surveillance or time-sensitive
examinations, as these can induce strain in participants and can
result in cost-based and logistic diﬃculties related to device use.
In contrast, self-report questionnaires can elicit information about
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the behavioral context, can be easily administered, and are even
low in cost for large-scale epidemiologic studies.5
Although a few studies have assessed domain-speciﬁc
sedentary time, these studies have been limited to elderly people,6
university students=faculty,7,8 adolescents,5 and workers.9 Fur-
thermore, the number of participants used to assess the validity of
measures using an accelerometer in such studies has been low
(range; spearman r = 0.14–0.46,5,6,9 interclass correlation coef-
ﬁcient [ICC] = 0.20–0.647,8). There are domain-speciﬁc sedentary
behavior measures produced for adults.10,11 However, one
assesses sitting in the past day11 and showed low test-retest
correlations, suggesting day-to-day variability of sitting time.
The other measure asked sitting time for “each day” without a
clear time frame for assessment.10 Gold standard international
questionnaires used to measure physical activity and sedentary
behavior, such as the International Physical Activity Question-
naire12 and Global Physical Activity Questionnaire,13 were
administered to assess the estimated activity in a typical week
or the last 7 days for physical activities that people usually
perform as part of their everyday lives. When assessing usual
sedentary behavior, any single day has the potential to not follow
the usual pattern. Therefore, the assessment of the last 7 days is
necessary to estimate usual sedentary behavior without focusing
on a speciﬁc day of the week. Both domain-speciﬁc sedentary
behavior10,11 measures asked sitting in the following ﬁve domains:
work, transport, television, computer use, and other leisure time
(an additional two domains of reading and hobby were assessed
in Clark et al’s study11). Given that transport can be done either
by car or public transport, which are likely to have diﬀerential
impacts on health, these two may have to be measured separately.
The purpose of the present study is to assess the criterion validity
of total sedentary time and test-retest reliability of a questionnaire
that measures time spent sitting in the last 7 days in the following
six domains: (1) driving or riding in a car; (2) using public
transport; (3) at work; (4) watching television, videos, and DVDs;
(5) using a computer, cell phone, and tablet personal computer
(PC) outside of working hours; and (6) in leisure time (eg,
reading, not including watching television, videos, and DVDs).
METHODS
Participants
The assessment of criterion validity was conducted from July to
December 2013 and April 2014 to April 2015. A total of 6,000
potential residents aged 40–64 years living in two Japanese
localities, Koto Ward and Matsuyama City, were randomly
selected from the residential registries of their respective cities.
Koto (population: 480,271 in January 2013) is one of the 23 wards
within the Tokyo Metropolitan area, and Matsuyama (population:
517,838 in June 2014) is a mid-sized regional city in southwest
Japan. Koto Ward and Matsuyama City represent high-density
and low-density urban regions, respectively. Potential participants
were stratiﬁed by gender (men=women) and age bracket (40–44
years, 45–49 years, 50–54 years, 55–59 years, and 60–64 years).
First, invitation letters explaining the study were sent to all
potential participants. To encourage a response, potential
participants were told that a 500-yen book voucher would be
oﬀered to those who returned the questionnaire. Non-respondents
were sent one reminder about the questionnaire. A total of 864
individuals (14.4% overall response rate; 437 responders [14.6%]
from Koto and 427 responders [14.2%] from Matsuyama) replied
to the invitation. Then, self-administered questionnaires, which
included questions about sociodemographic variables, sedentary
behaviors, height, and weight, were mailed to those who
responded, along with an accelerometer (Active style Pro HJA-
350IT; Omron Healthcare, Kyoto, Japan). A total of 778
completed both the questionnaire and the accelerometer measure-
ment (90.0% overall response rate; 85.8% from Koto and 94.4%
from Matsuyama). For reliability, a 2-week interval test-retest
was conducted with a convenience sample of 36 adult volunteers
who were recruited via word of mouth through personal
connections. Data from 392 adults involved in the assessment of
validity and 34 adults involved in the assessment of reliability,
who fully completed both the questionnaire and the accelerometer
measurement, were included in the analysis.
Standard protocol approvals, registrations, and
patient consent
All participants signed an informed consent before answering the
questionnaire. The Ethics Committee of Waseda University,
Japan, approved the study prior to its commencement (2012-269,
2013-264). The present study was conducted in accordance with
the principles articulated in the Declaration of Helsinki of 2013.
Measures
Self-reported sedentary behavior
A scale consisting of six items was administered with a 1-week
recall period. Participants were asked to report daily average
sedentary time (hours and minutes) over the past 7 days,
separately for workdays (weekday for non-employed) and non-
workdays (weekend for non-employed) across the following six
domains: while (1) being transported to and from a place by car;
(2) using public transport; (3) at work; (4) watching television,
videos, and DVDs; (5) using a computer, cell phone, or tablet
PC outside of working hours; and (6) in leisure time (excluding
watching television, videos, and DVDs). The scale was newly
developed with reference to previous studies.6,7,10,11 Main
changes included separation of car use and public transport use
(as discussed above) and incorporation of recent technologies that
could involve sitting. Unemployed individuals were instructed to
consider workdays as weekdays and non-workdays as weekend
days. Total minutes of daily average sedentary time were
calculated by summing all six items separately for workdays
and non-workdays. Total minutes of daily average sedentary
time for a whole week was then calculated as [total time of
workday × working days per week + total time of non-work-
day × (7-working days per week)]=7. Reliability was assessed
by a 2-week test-retest protocol. Participants self-reported their
sitting time twice within the 2-week period.
Objective measurement of sedentary time
The objectively measured sedentary time was evaluated for 7
consecutive days using a validated tri-axial accelerometer (Active
style Pro, HJA-350IT; Omron Healthcare, Kyoto, Japan).14,15 The
data were collected in 1-min epochs and expressed as metabolic
equivalents (METs). Participants were instructed to wear the
accelerometer throughout the day, except during sleep and water-
related activities (eg, bathing or swimming) or while participating
in activities, such as contact sports (eg, soccer or rugby). Non-
wear time was deﬁned as intervals of at least 60 consecutive min
of 0 METs, with allowance for up to 2min of observations of
some limited movement (<1.0 METs) within these periods, and it
was regarded as valid when the device was worn for at least 10
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hours per day. Participants were included for analysis if they
had complete data for a minimum of 4 days, including at least 1
non-workday. Sedentary behavior was deﬁned as any activity in
which accelerometer-estimated intensity was ≤1.5 METs.16 Total
daily minutes of sedentary time was calculated for the week and
separately for workdays and non-workdays.
Sociodemographic factors
Participants provided information about their sociodemographic
attributes, such as gender, age, height, weight, and usual number
of working days per week. Additionally, participants involved in
the validity assessment were asked to provide information about
their educational level (graduate school or university, 2 years of
university education or equivalent, college, high school, or junior
high school), employment status (full time, part time, full-time
home-worker, student, or unemployed), marital status (married or
unmarried), living arrangements (cohabitating or living alone),
and household income level per year (<3, ≥3–<5, ≥5–<7,
≥7–<10, or ≥10 million yen).
Statistical analyses
Validity
Spearman’s rho was used to determine the correlation between
total self-reported sedentary behaviors and objectively measured
sedentary time for workdays, non-workdays, and the whole week.
Total self-reported sedentary behaviors was compared with the
median objectively measured sedentary time for workdays, non-
workdays, and the whole week using Wilcoxon tests. Bland-
Altman plots17 were used to examine the diﬀerences between self-
reported sedentary behaviors and objectively-measured sedentary
time, and the average of the two measures. Plots with the mean
diﬀerence and limits of agreement (plus or minus 1.96 standard
deviations) are reported. Pearson’s correlation was used to assess
the correlations between the mean diﬀerence (self-reported time −
objectively measured time) across the average values of self-
reported and objectively measured sedentary time ([self-reported +
objectively measured]=2) for workdays, non-workdays, and the
whole week. The strength of correlation as indicated by
Spearman’s rho was interpreted as weak (<0.30), low (≥0.30 to
<0.50), moderate (≥0.50 to <0.70), strong (≥0.70 to <0.90), and
very strong (≥0.90),18 and Pearson’s correlation was interpreted
as insubstantial (<0.1), small (≥0.1 to <0.3), moderate (≥0.3
to <0.50), and large (≥0.50).19 All statistical analyses were
performed with SPSS 22.0J for Windows (SPSS Inc., Chicago, IL,
USA). A P value <0.05 was considered statistically signiﬁcant.
Reliability
ICCs with 95% conﬁdence intervals were used to assess test-retest
reliability by comparing participants’ responses on the self-
reported domain-speciﬁc items and total sedentary behaviors at
Time 1 and Time 2 for workdays, non-workdays, and the whole
week. The ICCs were calculated using a two-way mixed model
based on absolute agreement. The ICC was interpreted as
indicating poor reliability (<0.4), fair to good reliability (≥0.4
to <0.75), and excellent reliability (≥0.75).20
RESULTS
Participant characteristics
The participant characteristics are shown in Table 1. Among the
participants involved in the reliability and validity assessment,
fewer men were included in the validity assessment than in the
reliability assessment, and participants in these groups had a
mean age of 50.1 years and 40.3 years, respectively. Of these,
more than half had attained a high level of education and had a
high household income, and over 80% were employed, married,
and=or lived with other people. Both the reliability and validity
participants were mostly normal (<25.0 kg=m2) in their body
mass index (BMI) (76.5% and 82.1%, respectively). Included
participants were younger (t = 5.15, P < 0.001), had lower BMI
(t = 1.98, P = 0.05), had higher levels of education (x2 = 29.5,
P < 0.001), and had higher levels of household income (x2 =
13.0, P = 0.01).
Validity
The rank-order correlation between total self-reported sedentary
behaviors and objectively measured sedentary time was signiﬁcant
and low to moderate for workdays (ρ = 0.57, P < 0.001) and
whole week (ρ = 0.49, P < 0.001); however, it was weak for
non-workdays (ρ = 0.23, P < 0.001). The diﬀerences between
self-reported sedentary behaviors and objectively measured
sedentary time were signiﬁcant for the whole week (z = −2.25,
P = 0.03) and non-workdays (z = −5.50, P < 0.001), but it was
not signiﬁcant for workdays (z = −0.60, P = 0.55; Table 2). The
Bland-Altman plots showing the agreement between self-reported
sedentary behaviors and objectively measured sedentary time
are presented in Figure 1, Figure 2, and Figure 3. There was a
signiﬁcant positive correlation between the diﬀerence of the two
measures and the average of them (workdays: r = 0.53, P <
0.001; non-workdays: r = 0.45, P < 0.001; whole week: r = 0.54,
P < 0.001). The limits of agreement (plus or minus 1.96 standard
Table 1. Characteristics of participants
Participants for
the validity
assessment
Participants for
the reliability
assessment
n % N %
Total 392 100 34 100
Sex
Men 156 39.8 20 58.8
Women 236 60.2 14 41.2
Age, years
Mean (SD) 50.1 (7) 40.3 (11.4)
Educational level
Graduate school or university 186 47.4
2 years of university education
or equivalent college
85 21.7
High school 116 29.6
Junior high school 5 1.3
Employment status
Full time 234 59.7
Part time 84 21.4
Full-time Home-worker 18 4.6
Student 55 14.0
Unemployed 1 0.3
Marital status
Married 322 82.1
Unmarried 70 17.9
Living condition
Living with others 356 90.8
Living alone 36 9.2
Household income level
<3,000,000 yen 55 14.0
3,000,000 to <5,000,000 yen 106 27.0
5,000,000 to <7,000,000 yen 70 17.9
7,000,000 to <10,000,000 yen 91 23.2
≥10,000,000 yen 70 17.9
Body mass index
Mean (SD) 22.2 (3.4) 22.5 (3.1)
SD, standard deviation.
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deviations) were −378.9 to 378.1min for workdays, −477.7 to
379.2min for non-workdays, and −361.9 to 335.2min for the
whole week.
Test-retest reliability
Table 3 presents the test-retest reliability of each domain-speciﬁc
sedentary behavior and total sedentary behavior. There was fair
to good test-retest reliability between Time 1 and Time 2 for
the total sedentary behaviors calculated from each domain’s
sedentary behaviors during workdays (ICC = 0.77, P < 0.01),
non-workdays (ICC = 0.53, P < 0.01), and the whole week
(ICC = 0.74, P < 0.01). For each speciﬁc domain, the workdays
and whole week had fair to good reliability (ICCs ranging from
0.45–0.89, all P < 0.001); however, the reliability was consid-
erably lower and not signiﬁcant for work (ICC = −0.07, P =
0.65) and public transport use (ICC = 0.20, P = 0.13) on non-
workdays.
DISCUSSION
The present study assessed the criterion validity of total sedentary
time and test-retest reliability of six domain-speciﬁc items that
assessed sedentary time among randomly selected community-
dwelling adults. The test-retest reliability was fair-to-good for
most domain-speciﬁc sedentary behavior and total sedentary
behaviors, except for sitting during public transport use and at
work on non-workdays. The ﬁndings suggested that the present
scale had acceptable validity when compared to objectively
measured sedentary time; however, validity was poor, as
suggested by the slightly wide limits of agreement in ranking
participants in terms of sedentary behavior in comparison to the
limits reported in previous studies, as it underestimated the actual
duration of sedentary behavior (in particular, on non-work days).
Therefore, the scale may be more suitable for use in large-scale
studies than in studies assessing individual’s sedentary time. Most
studies5–11 of validity and reliability related to domain-speciﬁc
sedentary behavior have used a limited set of participants, such as
only women or a university population, and they were conducted
in Europe or Australia. Therefore, it is meaningful that the present
study developed the scale for the ﬁrst time in Asia and that it was
conducted with randomly selected community-dwelling adults.
The validity correlations of the scale for total sedentary time
were acceptable for workdays and the whole week. Compared
with the ﬁndings of previous studies of the total of multiple-
Table 2. Diﬀerences and correlation between total self-reported sedentary behaviors and median objectively measured sedentary time
z P
Objectively measured
sedentary time
(minutes)
Self-reported sedentary
behaviors
(minutes)
Correlation between self-reported
sedentary behaviors and objectively
measured sedentary time
Median 25%–75% tile Median 25%–75% tile ρ P
Workday −0.60 0.55 524.7 411.8–614.6 510.9 330.0–684.7 0.57 <0.001
Non-workday −5.50 <0.001 498.4 410.8–578.7 422.2 301.3–554.0 0.23 <0.001
Whole week −2.25 0.03 512.1 429.8–589.0 506.7 350.7–636.4 0.49 <0.001
6'
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Figure 1. Bland-Altman plot of the total self-reported sedentary behaviors with objectively measured sedentary time for the whole
week. Mean diﬀerences and limits of agreement (plus or minus 1.96 standard deviations) are shown in the ﬁgure. SD,
standard deviation.
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domain sedentary behaviors and objectively measured sedentary
time (ρ = 0.30,6 ρ = 0.32,21 and ρ = 0.1522), the present result
was higher (ρ = 0.57). Moreover, the diﬀerence between self-
reported sedentary behaviors and objectively measured sedentary
time during workdays was small (median diﬀerence: −13.8min=
day) and not statistically signiﬁcant. However, the self-reported
scale signiﬁcantly underestimated sedentary time during non-
workdays (median diﬀerence: −76.2min). These results compare
6'
6'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
Figure 2. Bland-Altman plot of the total self-reported sedentary behaviors with objectively measured sedentary time for the
workdays. Mean diﬀerences and limits of agreement (plus or minus 1.96 standard deviations) are shown in the ﬁgure.
SD, standard deviation.
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Figure 3. Bland-Altman plot of the total self-reported sedentary behaviors with objectively measured sedentary time for the non-
workdays. Mean diﬀerences and limits of agreement (plus or minus 1.96 standard deviations) are shown in the ﬁgure.
SD, standard deviation.
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well with a previous study.7 Clemes and colleagues7 reported that
the mean diﬀerence between objectively measured sedentary
time and total sitting time as assessed from a domain-speciﬁc
questionnaire was −13.7min during weekdays (P > 0.05). The
present results suggest that the scale examined in this study can
be useful in assessing the ranking and amount of total sedentary
behaviors for workdays and for the whole week.
Although diﬀerences in the median measures were observed,
the Bland-Altman limits of agreement between the total sedentary
time and objectively measured sedentary time were in the similar
range for workdays, non-workdays, and for the whole week
(workday: ±378.5min; non-workday: ±428.5min; whole week:
±348.5min) when compared with previous studies (weekdays:
±368.3min, weekend: ±574.3min7; weekdays: ±277.2min,
weekends: ±328.8min, all days: ±259.2min23). However, the
limits of agreement indicated that diﬀerences existed between
measures for some individuals. Moreover, a signiﬁcant positive
association was found between the diﬀerence of the two measures
and the average of these two measures, which indicated that the
amount of overestimate via the self-report measure would be
greater as overall sedentary time gets longer. The reason for this
result may be that, when responding about domain-speciﬁc
sedentary behaviors, the participants may not be reporting one
domain, such as when using a tablet PC while using public
transport to and from a place, especially during non-workdays.
Participants were more likely to show the pattern of behavior
of combining domains during non-workdays than workdays.
However, it is not clear why longer total sedentary behavior
was positively associated with greater overestimation. Further
research is needed to fully understand the relationships.
Therefore, when using the scale, it is necessary to pay attention
to the fact that a long total sedentary time was associated with
overestimated self-reported sedentary time.
Acceptable reliability was shown for total sedentary behaviors.
The reliability in the present study (ICC = 0.74) was higher
than in previous studies of total sedentary time calculated from
domain-speciﬁc sedentary time among older adults (ICC = 0.52)
with a 1-week recall6 and adults (ICC = 0.50) with recall over the
past day.11 However, reliability was low for the domain-speciﬁc
sedentary behavior during public transport use and work on non-
workdays. Moreover, the reliability of other domain-speciﬁc
sedentary behavior during non-workdays was slightly lower than
for workdays and for the whole week. Marshall and colleagues10
and Clark and colleagues24 suggested that the assessment of
workday sedentary time is more reliable than that for non-work
days because workday (weekday) behaviors are routine whereas
non-workday (weekend) behaviors can vary from week to week.
A longer time frame (eg, the preceding month) may be necessary
to assess non-work day sedentary behaviors reliably.
The validity and reliability were acceptable for the total
sedentary behaviors as a sum of multiple domains. For people who
engaged in sedentary behavior, the domains were diﬀerent during
workdays and non-workdays. Because sedentary behavior is likely
to occur across all working hours, it may be diﬃcult to capture
total sedentary behavior with a single item. Therefore, as the
present scale assesses not only domain-speciﬁc sedentary behav-
iors but also total sedentary time, it is an acceptably valid and
reliable scale that is useful for evaluating sedentary time. The scale
could be useful when information is needed about which domain-
speciﬁc sedentary behavior is performed (eg, which domain
should be targeted in order to decrease sedentary behavior).
Limitations
The present study has some limitations to consider while
interpreting the results. First, the study respondents for validity
were slightly diﬀerent from the general population. However,
Table 3. Test-retest reliability of self-reported sedentary behavior
Sedentary domain ICC 95% CI P Minutes at Time 1 Minutes at Time 2
Median 25%–75% tile Median 25%–75% tile
Workday
Car 0.85 0.71 0.92 <0.001 7.5 0.0–25.7 4.0 0.0–15.0
Public transport 0.60 0.33 0.78 <0.001 7.5 0.3–41.7 4.7 0.0–54.0
Work 0.89 0.80 0.95 <0.001 112.5 55.7–240.0 110.0 61.4–255.0
Television 0.76 0.58 0.88 <0.001 90.0 27.1–180.0 93.3 41.3–162.0
Computer use 0.72 0.51 0.85 <0.001 51.7 22.5–90.0 63.0 25.0–116.7
Leisure 0.45 0.15 0.68 <0.001 45.0 25.0–65.0 60.0 37.8–85.5
Total 0.77 0.60 0.88 <0.001 370.0 285.7–600.0 426.0 315.0–570.0
Non-workday
Car 0.53 0.24 0.74 <0.001 14.5 0.0–51.4 8.5 0.0–50.0
Public transport 0.20 −0.15 0.50 0.13 3.8 0.0–37.5 8.0 0.0–36.0
Work −0.07 −0.40 0.28 0.65 3.6 0.0–34.5 7.7 0.0–40.6
TV 0.79 0.63 0.89 <0.001 173.3 105.0–256.7 180.0 102.0–264.0
Computer use 0.72 0.51 0.85 <0.001 100.0 51.7–175.0 100.0 37.5–167.1
Leisure 0.46 0.14 0.69 <0.001 90.0 46.2–150.0 128.0 74.1–170.0
Total 0.53 0.24 0.73 <0.001 461.5 330.0–640.0 491.7 422.0–590.0
Whole week
Car 0.83 0.69 0.91 <0.001 4.3 0.0–37.1 3.2 0.0–34.3
Public transport 0.47 0.17 0.70 <0.001 11.8 0.3–41.4 10.0 0.8–55.7
Work 0.83 0.69 0.91 <0.001 78.9 41.0–205.7 68.6 41.1–205.7
TV 0.82 0.67 0.91 <0.001 107.1 60.0–188.6 120.0 60.0–188.6
Computer use 0.74 0.54 0.86 <0.001 65.7 33.4–131.4 70.7 38.6–130.7
Leisure 0.53 0.25 0.73 <0.001 62.9 32.1–94.3 79.3 61.7–115.7
Total 0.74 0.55 0.86 <0.001 394.3 308.6–587.1 455.7 375.0–591.4
CI, conﬁdence interval; ICC, interclass correlation coeﬃcients.
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the present study population may be considered to share the
characteristics of the general population because the present study
randomly selected participants from a registry of residential
addresses of each city, which allowed an equal number of
responses to be obtained from both genders and from each age
group category between 40 and 64 years. Second, as the study
included only participants aged 40–64 years, the generalizability
of the present ﬁndings to other age groups is unclear and requires
further assessment. Finally, the present study was unable to
examine the validity of each domain-speciﬁc sedentary behavior;
further studies, in which speciﬁc sedentary behaviors are
examined objectively, are required to assess the validity of
sedentary behavior in each domain.
In spite of these limitations, no other study has been conducted
on this topic in a randomly recruited group of Japanese adult
participants; thus, the ﬁndings from the present study contribute
to a greater understanding of domain-speciﬁc sedentary behavior
and may help to develop strategies to promote public health and
well-being through decreasing sedentary behavior in Japan.
Conclusion
The present study shows that this scale to assess domain-speciﬁc
sedentary behaviors has acceptable validity and reliability for
workdays and the whole week in a randomly selected Japanese
population. However, the validity and reliability were relatively
lower for non-workdays than for workdays and the whole week.
The scale is appropriate for estimating total sedentary time (as the
sum of speciﬁc sedentary behaviors) in a large-scale surveillance
or time-sensitive examination, in which it is not always feasible
to use objective measures because of the cost of administering
the instrument or the length of the period of use.
ACKNOWLEDGMENTS
This study was supported by the Ministry of Education, Culture,
Sports, Science, and Technology-Supported Program for the
Strategic Research Foundation at Private Universities
(S1511017). Neville Owen was supported by a NHMRC Program
Grant (#569940) and a NHMRC Senior Principal Research
Fellowship (#1003960), and by the Victorian Government’s
Operational Infrastructure Support Program.
Conﬂicts of interest: The authors declare that they have no
conﬂict of interest with respect to this research study and paper.
REFERENCES
1. Biswas A, Oh PI, Faulkner GE, et al. Sedentary time and its
association with risk for disease incidence, mortality, and hospital-
ization in adults: a systematic review and meta-analysis. Ann Intern
Med. 2015;162(2):123–132.
2. Thorp AA, Owen N, Neuhaus M, Dunstan DW. Sedentary behaviors
and 258 subsequent health outcomes in adults a systematic review of
longitudinal studies, 1996–2011. Am J Prev Med. 2011;41(2):207–
215.
3. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund
U; Lancet Physical Activity Series Working Group. Global physical
activity levels: surveillance progress, pitfalls, and prospects. Lancet.
2012;380:247–257.
4. Bauman A, Ainsworth BE, Sallis JF, et al. The descriptive
epidemiology of sitting: a 20-country comparison using the
International Physical Activity Questionnaire (IPAQ). Am J Prev
Med. 2011;41:228–235.
5. Aﬀuso O, Stevens J, Catellier D, et al. Validity of self-reported
leisure-time sedentary behavior in adolescents. J Negat Results
Biomed. 2011;10:2.
6. Gardiner PA, Clark BK, Healy GN, Eakin EG, Winkler EA, Owen
N. Measuring older adults’ sedentary time: reliability, validity, and
responsiveness. Med Sci Sports Exerc. 2011;43(11):2127–2133.
7. Clemes SA, David BM, Zhao Y, Han X, Brown W. Validity of
two self-report measures of sitting time. J Phys Act Health. 2012;
9(4):533–539.
8. Clark BK, Pavey TG, Lim RF, Gomersall SR, Brown WJ. Past-day
recall of sedentary time: validity of a self-reported measure of
sedentary time in a university population. J Sci Med Sport. 2016;
19(3):237–241.
9. Chau JY, van der Ploeg HP, Dunn S, Kurko J, Bauman AE. A tool
for measuring workers’ sitting time by domain: the Workforce
Sitting Questionnaire. Br J Sports Med. 2011;45(15):1216–1222.
10. Marshall AL, Miller YD, Burton NW, Brown WJ. Measuring total
and domain-speciﬁc sitting: a study of reliability and validity. Med
Sci Sports Exerc. 2010;42(6):1094–1102.
11. Clark BK, Winkler E, Healy GN, et al. Adults’ past-day recall of
sedentary time: reliability, validity, and responsiveness. Med Sci
Sports Exerc. 2013;45(6):1198–1207.
12. Craig CL, Marshall AL, Sjöström M, et al. International physical
activity questionnaire: 12-country reliability and validity. Med Sci
Sports Exerc. 2003;35(8):1381–1395.
13. Cleland CL, Hunter RF, Kee F, Cupples ME, Sallis JF, Tully MA.
Validity of the global physical activity questionnaire (GPAQ) in
assessing levels and change in moderate-vigorous physical activity
and sedentary behaviour. BMC Public Health. 2014;14:1255.
14. Ohkawara K, Oshima Y, Hikihara Y, Ishikawa-Takata K, Tabata I,
Tanaka S. Real-time estimation of daily physical activity intensity
by a triaxial accelerometer and a gravity-removal classiﬁcation
algorithm. Br J Nutr. 2011;105(11):1681–1691.
15. Oshima Y, Kawaguchi K, Tanaka S, et al. Classifying household
and locomotive activities using a triaxial accelerometer. Gait
Posture. 2010;31(3):370–374.
16. Honda T, Chen S, Kishimoto H, Narazaki K, Kumagai S. Identifying
associations between sedentary time and cardio-metabolic risk
factors in working adults using objective and subjective measures:
a cross-sectional analysis. BMC Public Health. 2014;14:1307.
17. Bland JM, Altman DG. Statistical methods for assessing agreement
between two methods of clinical measurement. Lancet. 1986;
1(8476):307–310.
18. Pett MA. Nonparametric statistics for health care research:
statistics for small samples and unusual distributions. Thousand
Oaks: Sage Publications; 1997.
19. Cohen J. A power primer. Psychol Bull. 1992;112(1):155–159.
20. Rosner B. Fundamentals of biostatistics. 5th ed. Paciﬁc Grove:
Duxbury Press; 2000.
21. Fjeldsoe BS, Marshall AL, Miller YD. Measurement properties of
the Australian Women’s Activity Survey. Med Sci Sports Exerc.
2009;41(5):1020–1033.
22. Chinapaw MJ, Slootmaker SM, Schuit AJ, van Zuidam M, van
Mechelen W. Reliability and validity of the Activity Questionnaire
for Adults and Adolescents (AQuAA). BMC Med Res Methodol.
2009;9:58.
23. Clark BK, Lynch BM, Winkler EA, et al. Validity of a multi-context
sitting questionnaire across demographically diverse population
groups: AusDiab3. Int J Behav Nutr Phys Act. 2015;12:148.
24. Clark BK, Sugiyama T, Healy GN, Salmon J, Dunstan DW, Owen
N. Validity and reliability of measures of television viewing time
and other non-occupational sedentary behaviour of adults: a review.
Obes Rev. 2009;10(1):7–16.
Ishii K, et al.
J Epidemiol 2018 j 7
